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Description
[Technical Field]

[0001] This application claims the benefit of priority to
Korean Patent Application No. 2020-0102132 filed on
August 14, 2020 and Korean Patent Application No.
2020-0175841 filed on December 15, 2020, the disclo-
sures of which are incorporated herein by reference in
their entireties.

[0002] The present invention relates to an electrode
assembly comprising an anode sheet and an anode hav-
ing improved stacking characteristics of an electrode,
and a method of manufacturing the same, and more par-
ticularly to an electrode assembly comprising an anode
sheet and an anode having improved stacking charac-
teristics of an electrode based on a shoulder portion, in
which the shoulder portion is solid, as the shoulder por-
tion is thicker than a conventional electrode tab, and has
no light reflection with the application of an active material
when forming the electrode assembly including notching,
cutting of a single electrode and stacking, and a method
of manufacturing the same.

[Background Art]

[0003] Recently, secondary batteries, which are capa-
ble of being charged and discharged, have been widely
used as energy sources for wireless mobile devices. In
addition, the secondary batteries have also attracted con-
siderable attention as energy sources for electric vehicles
and hybrid electric vehicles, which have been developed
to solve problems, such as air pollution, causing by ex-
isting gasoline and diesel vehicles using fossil fuels. As
a result, kinds of applications using the secondary bat-
teries are being increased owing to advantages of the
secondary batteries, and hereafter the secondary batter-
ies are expected to be applied to more applications and
products than now.

[0004] Based on the configuration of electrodes and
an electrolyte, the secondary batteries may be classified
as a lithium-ion battery, a lithium-ion polymer battery, or
a lithium polymer battery. Thereamong, the lithium-ion
polymer battery has been increasingly used because the
lithium-ion polymer battery has a low possibility of elec-
trolyte leakage and can be easily manufactured. In gen-
eral, based on the shape of a battery case, the secondary
batteries are classified into a cylindrical battery having
an electrode assembly mounted in a cylindrical metal
can, a prismatic battery having an electrode assembly
mounted in a prismatic metal can, and a pouch-shaped
battery having an electrode assembly mounted in a
pouch-shaped case made of an aluminum laminate
sheet.

[0005] An electrode assembly, which is mounted in a
battery case, is a power generating element that is con-
figured to have a structure including a cathode, an anode,
and a separator interposed between the cathode and the
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anode, and that can be charged and discharged. The
electrode assembly is classified as a jelly-roll type elec-
trode assembly, which is configured to have a structure
in which a long sheet type cathode and a long sheet type
anode, to which active materials are applied, are wound
in the state in which a separator is interposed between
the cathode and the anode, or a stacked type electrode
assembly, which is configured to have a structure in
which a plurality of cathodes having a predetermined size
and a plurality of anodes having a predetermined size
are sequentially stacked in the state in which separators
are disposed respectively between the cathodes and the
anodes.

[0006] FIG. 1 is a schematic view of a manufacturing
process of a conventional stacked electrode assembly.
[0007] ReferringtoFIG. 1, a stacked electrode assem-
bly 10 is configured to have a structure such that the
electrode assembly 10 includes a cathode plate 1, an
anode plate 2, and a second separator stacked between
unit cells having a separator 5 interposed between the
cathode plate 1 and the anode plate 2, and a cathode
tab 3 and an anode tab 4 protruded from the cathode
plate 1 and the anode plate 2 are electrically attached to
one side of the cathode plate 1 and the anode plate 2.
The construction described above also applies to the jel-
ly-roll type electrode assembly.

[0008] In the structure of the conventional stacked
electrode assembly, it is difficult to increase the capacity
of a secondary battery, and thus, there is a disadvantage
in that it cannot meet the demand for a high-capacity
secondary battery due to the miniaturization or slimness
of a device.

[0009] Moreover, when an error occurs in manufactur-
ing processes such as a notching process of notching a
plurality of electrodes from an electrode sheet having an
electrode mixture layer coated on one side or both sides
of electrode plates, or an alignment process of elec-
trodes, it not only lowers capacity of the battery but also
shortens a lifespan of the battery.

[0010] In particular, as shown in a photo of FIG. 1 in
which the conventional anode tab is folded, since the
electrode tab formed through notching is formed only of
metal foil, it may not be suitable as a reference line for
subsequent processes due to problems such as folding
and light reflection.

[0011] In a general notching process or lamination
process, cutting or lamination is performed based on the
electrode tab. However, since the electrode tab is made
only of metal foil, the electrode tab is thinner than a mix-
ture layer on which an electrode active materialis applied,
resulting in high process efficiency and defect rate.
[0012] Additionally, FIG. 10 is a cross-sectional view
of an electrode assembly according to the prior art. Re-
ferring to FIG. 10, the electrode assembly constituting a
pouch-type battery cell has a structure in which a sepa-
rator 5isinterposed between a cathode 10 and an anode
20, and a cathode mixture layer 11 and an anode mixture
layer 21 including an electrode active material are coated
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on one or both surfaces of an anode sheet 200 and a
cathode sheet 400, which are current collectors.

[0013] FIG. 11 is a detail view of an electrode current
collector in which an electrode sheet coated with an elec-
trode active material on both sides and a separator are
stacked. Referring to FIG. 11, a cathode mixture layer
11 includes an electrode active material applied between
cathode sheets, which are current collectors, and the
cathode mixture layer 11 is configured to have a cathode
flat portion 111 in which the electrode active material is
applied with a uniform thickness, and a cathode inclined
portion 112 in which the electrode active material is ap-
plied having aninclination. Referringto FIG. 11, an anode
mixture layer 21 includes an electrode active material
applied between anode sheets, which are current collec-
tors, and the anode mixture layer 21 is configured to have
an anode flat portion 211 in which the electrode active
materialis applied with a uniform thickness, and an anode
inclined portion 212 in which the electrode active material
is applied having an inclination.

[0014] When a thickness ty of the anode mixture layer
is formed thicker than a thickness tp of the cathode mix-
ture layer, the capacity characteristics of the battery are
maintained, and the safety of the battery is alsoimproved.
[0015] A cathode and an anode may be coated with a
cathode active material or an anode active material on a
sheet in the form of a metal foil as a current collector.
The cathode and the anode may have sliding parts in
which a difference in thickness coated at opposite ends
ofthe coated portion occurs due to physical and chemical
properties such as viscosity and composition of the active
material.

[0016] Anangle pofthe anodeinclined portion is small-
er than an angle a of the cathode inclined portion. The
reason that an inclination of the anode inclined portion
is gentler than that of the cathode inclined portion is that
the viscosity of the active material of the cathode is higher
than that of the anode, and thus, the inclination of the
anode inclined portion is relatively gentle. A length Ly of
the anode inclined portion in an anode direction is greater
than a length Lp of the cathode inclined portion in a cath-
ode direction.

[0017] Due to the characteristics of the formation of
the mixture layer as described above, there is an anode-
to-cathode capacity reversal portion 500 in which an an-
ode-to-cathode capacity ratio (N/P ratio) is reversed. The
presence of such an anode-to-cathode capacity reversal
portion may cause the lack of space inside the anode 20
into which lithium ions deintercalated from the cathode
10 can be inserted during the repetitive charging and
discharging process. As the lithium ions are precipitated
as lithium metal on the surface of the anode or metal
component impurities incorporated during the battery
manufacturing process are recrystallized, safety prob-
lems may occur due to an internal short circuit caused
by the metal component impurities passing through the
separator and contacting the cathode.

[0018] FIG. 12 shows experimental results of measur-
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ing the anode-to-cathode capacity ratio for each position
at which the anode-to-cathode capacity reversal portion
occurs. The experiment was conducted with a thin film
thickness measuring device (Rotary Caliper, MAYSUN
IN JAPAN, RC-1W-1000). In the experiment, after an
electrode insertion roller is driven and calibration is com-
pleted after washing, an electrode whose thin film thick-
ness is to be measured is inserted between the electrode
insertion rollers and the electrode is moved to measure
the thickness. A cathode active material-coated portion
including the cathode flat portion and the cathode inclined
portion and an anode active material-coated portion in-
cluding the anode flat portion and the anode inclined por-
tion can be observed. The anode-to-cathode capacity
reversal portion 500 can be observed in a predetermined
portion of the cathode inclined portion and the anode
inclined portion.

[0019] In terms of suppressing the anode-to-cathode
capacity reversal portion as much as possible, a method
has been adopted in which a cross-sectional capacity of
an anode is larger than a cross-sectional capacity of a
cathode at the position at which the anode and the cath-
ode face each other with a separator interposed there-
between. However, with regard to energy density im-
provement, research has been conducted on the control
of the cross-sectional capacity applied or coated on edg-
es of the electrodes, but there are difficulties in controlling
the process.

[0020] Therefore, there is a need for technology devel-
opment of an electrode assembly including an anode
sheet and an anode, and a method of manufacturing the
same, in which the stacking property of an electrode
based on a shoulder portion is improved, the shoulder
portion being solid as it is thicker than a conventional
electrode tab and having no light reflection due to the
application of an active material, in order to change the
cutting standard of the electrode in the lamination proc-
ess, improve the alignment accuracy during stacking,
and increase the effectiveness of ACOH (Anode Cathode
Overhang) gap inspection.

(Prior Art Documents)

[0021]
(Patent Document 1) Japanese Patent Application
Publication No. 2009-123752
(Patent Document 2) Korean Patent Application
Publication No. 2015-0033933
(Patent Document 3) Japanese Patent Application
Publication No. 2010-086813

[Disclosure]

[Technical Problem]

[0022] The present invention has been made to solve
the above problems and other technical problems that



5 EP 4 106 035 A1 6

have yet to be resolved.

[0023] In particular, itis an object of the presentinven-
tion to provide an electrode assembly including an anode
sheet and an anode, and a method of manufacturing the
same, in which the stacking property of an electrode
based on a shoulder portion is improved, the shoulder
portion being solid as it is thicker than a conventional
electrode tab and having no light reflection due to the
application of active material, in order to change the cut-
ting standard of the electrode in the lamination process,
improve the alignment accuracy during stacking, and in-
crease the effectiveness of cathode-anode gap inspec-
tion.

[Technical Solution]

[0024] In accordance with one aspect of the present
invention, the above and other objects can be accom-
plished by the provision of a method of manufacturing an
anode to secure an ACOH (Anode Cathode Overhang)
gap, the method comprising a first step of manufacturing
an anode roll, the anode roll having an active material-
coated portion and a non-coated portion formed in a full-
length direction (Y-axis direction); a second step of per-
forming notching an anode roll to form an anode tab com-
prising the active material-coated portion and the non-
coated portion and a shoulder portion comprising the ac-
tive material-coated portion at a predetermined interval
(A) in a full width direction (X-axis direction) of the anode
roll; and a third step of cutting the anode roll at a prede-
termined interval (B) in a full width direction (X-axis di-
rection) based on the shoulder portion.

[0025] Further, a centerline of the shoulder portion in
a full-length direction may be formed at a level aligned
with a cathode tab centerline of a cathode.

[0026] Further, a height of the shoulder portion in the
full-length direction based on an outer peripheral end of
an anode may be equal to or lower than a height of the
active material-coated portion of the anode tab.

[0027] Further, a full width (W6) of the shoulder portion
may comprise a full width of the cathode tab and ACOH
gaps at both sides of the cathode tab.

[0028] Further, afull length (L6) of the shoulder portion
may be 0.1 to 3 mm or more from one outer end of the
anode.

[0029] Further, an R-value of the shoulder portion may
be 0.1 to 3R or more.

[0030] In accordance with another aspect of the
presentinvention, there may be provided an anode com-
prising an anode tab including an active material-coated
portion and a non-coated portion; and a shoulder portion
including the active material-coated portion at a prede-
termined interval (A), wherein the shoulder portion is
formed at a position facing a cathode tab when stacked
with a cathode.

[0031] Further, the full width (W6) of the shoulder por-
tion may include a full width of the cathode tab and the
ACOH gap, and the fulllength (L6) of the shoulder portion
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may include alength of the active material coated portion
of the cathode tab and the ACOH gap.

[0032] Further, there may be no anode-to-cathode ca-
pacity reversal portion in which a section capacity of an
anode inclined portion of the active material-coated por-
tion of the shoulder portion is higher than a section ca-
pacity of a cathode inclined portion of the active material-
coated portion of the cathode tab.

[0033] Further, an anode height ratio (Hyty / Hyg) of
a height (Hytn2) from an anode end (215) to an anode
tab neck (214) and a height (Hyg) from a starting point
at which the shoulder portion is formed at the anode end
to the active material-coated portion is 5.0 to 1.

[0034] In accordance with another aspect of the
present invention, there may be provided an electrode
assembly comprising a cathode in which a cathode tab
protrudes from one outer end, and a cathode mixture
layer including a cathode active material is applied on a
lower portion of the cathode tab and on a current collec-
tor; an anode in which an anode tab protrudes from one
outer end, and an anode mixture layerincluding an anode
active material is applied on a lower portion of the anode
tab and on a current collector; and a separator interposed
between the cathode and the anode, wherein the anode
comprises an anode tab including the active material-
coated portion and the non-coated portion, and a shoul-
der portion including the active material-coated portion
at a predetermined interval (A) in a full width direction (X-
axis direction), wherein the shoulder portion is formed at
a position facing the cathode tab when stacked with the
cathode.

[0035] Further, the anode tab and the shoulder portion
of the anode may be formed together at one end of the
anode in a full-length direction (Y-axis direction) or
formed at opposite ends of the anode in the full-length
direction (Y-axis direction).

[0036] In accordance with another aspect of the
present invention, there may be provided a method of
manufacturing an electrode assembly to secure an
ACOH (Anode Cathode Overhang) gap, the method
comprising vision sensing the shoulder portion of an an-
ode; and stacking such that a cathode tab of a cathode
sheet is located based on a full width or a full length of
the shoulder portion, wherein an ACOH gap between the
stacked cathode tab and the shoulder portion is meas-
ured to prevent misalignment of stacking of an electrode
assembly, the anode is formed with an anode tab includ-
ing the active material-coated portion and the non-coated
portion, and with the shoulder portion including only the
active material-coated portion at a predetermined inter-
val (A) along a full width direction (X-axis direction), and
a full width of the shoulder portion includes the anode
including a full width of the cathode tab and ACOH gaps
at both sides of the cathode tab.

[0037] The method may further comprise stacking
such that the cathode tab of the cathode sheet is located
based on the full width or the full-length of the shoulder
portion; and vision sensing the shoulder portion of the
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anode stacked under the cathode tab of the cathode
sheet, wherein an interval between one end of the
stacked cathode and one end of the stacked anode in a
full-length direction (Y-axis direction) and the ACOH gap
between the stacked cathode tab and the shoulder por-
tion are measured to define a gap between the cathode
sheet and the anode.

[0038] Further, the electrode assembly may have a
stacked type, a zigzag type, a jelly-roll type, or a
stacked/folded type structure.

[0039] Further, the electrode assembly may include a
single electrode plate and unit cells comprising a bi-cell
having the same polarity of electrode plates on both outer
surfaces or full cells having different polarities of elec-
trode plates on both outer surfaces.

[0040] Further, the cathode tab and the anode tab may
be formed in the same direction or in opposite directions
based on the full-length direction (Y-axis direction).
[0041] Further, the present invention may provide a
battery cell in which the electrode assembly manufac-
tured by the above method is accommodated in a battery
case together with an electrolyte.

[0042] Further, the present invention may provide a
battery pack including one or more of the battery cells.
[0043] Further, the present invention may provide a
device including the battery pack.

[0044] The present invention provides a battery cell in
which the electrode assembly is mounted in a battery
case together with an electrolyte.

[0045] The present invention also provides a battery
pack including one or more of the battery cells, and a
device including the battery pack.

[0046] The presentinvention may provide a method of
measuring a thickness of an electrode mixture layer, the
method comprising a first step of preparing an electrode
sheet comprising an electrode mixture layer;

a second step of inserting the electrode sheet into
at least one pair of electrode insertion rollers;

a third step of moving the electrode sheet in one
direction while the paired electrode insertion rollers
rotate; and

a fourth step of obtaining a measured value compris-
ing a thickness ratio of an anode, a thickness ratio
ofacathode, and an anode-to-cathode capacity ratio
by measuring a thickness of the electrode mixture
layer formed on the electrode sheet while the elec-
trode sheet moves,

wherein an anode sheet of the electrode sheets is
formed with an anode tab including an active mate-
rial-coated portion and a non-coated portion, and a
shoulder portion including the active material-coated
portion at a predetermined interval (A).

[0047] The device may be selected from a computer,
a mobile phone, a wearable electronic device, a power
tool, an electric vehicle (EV), a hybrid electric vehicle, an
electric two-wheeled vehicle, an electric golf cart, or a
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power storage system.

[0048] The structure and manufacturing method of the
device are well known in the art to which the present
invention pertains, and a detailed description thereof will
be omitted.

[Advantageous Effects]

[0049] As described above, the anode having im-
proved stacking property of an electrode, the electrode
assembly comprising the anode, and the method of man-
ufacturing the same according to the present invention
have the effect of reducing the occurrence of errors by
changing the cutting of an electrode based on a shoulder
portion of the anode in the lamination process.

[0050] In addition, when stacking to form an electrode
assembly, there is an effect of reducing an error due to
misalignment when stacking based on the corners of the
electrode.

[0051] In addition, when stacking to form an electrode
assembly, there is an effect of improving the fairness and
accuracy of the ACOH gap measurement by measuring
the shoulder portion.

[0052] In addition, it provides an effect of increasing
the capacity of the electrode assembly by efficiently ap-
plying the electrode mixture layer including the electrode
active material over a larger area without increasing the
volume of an electrode plate.

[0053] In addition, when forming an electrode assem-
bly, there is an effect of preventing the occurrence of an
anode-to-cathode capacity reversal portion, which is
caused by a thinner electrode mixture layer including an
electrode active material toward the ends of the cathode
and the anode.

[0054] Therefore, it provides an effect of improving the
stability, capacity increase and lifespan of the secondary
battery.

[Brief Description of Drawings]
[0055]

FIG. 1 is a schematic view showing a conventional
stacked unidirectional electrode assembly and a
folding phenomenon of an electrode tab thereof.
FIG. 2 is a schematic view showing bidirectional
electrode plates according to an embodiment of the
present invention as compared to conventional bidi-
rectional electrode plates.

FIG. 3 is a schematic view showing unidirectional
electrode plates according to an embodiment of the
present invention as compared to conventional uni-
directional electrode plates.

FIG. 4 is a schematic view showing a bidirectional
electrode plate comprising an anode including a
shoulder portion according to an embodiment of the
present invention.

FIG.5is a schematic view illustrating a step of notch-
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ing an anode based on a shoulder portion by a press
on which a mold is formed according to an embodi-
ment of the present invention.

FIG. 6 is a cross-sectional view illustrating a step of
notching an anode based on a shoulder portion by
a press according to an embodiment of the present
invention.

FIG. 7 is a schematic view for showing improvement
in accuracy by stacking a unidirectional electrode
based on a shoulder portion according to an embod-
imentofthe presentinvention as compared to a prob-
lem in stacking a conventional unidirectional elec-
trode.

FIG. 8 is a schematic view for showing improvement
in measurement accuracy of a gap between a cath-
ode and an anode according to an embodiment of
the present invention as compared to a problem in
stacking a conventional unidirectional electrode.
FIG. 9is a schematic view of a bidirectional electrode
assembly in which a shoulder portion is formed ac-
cording to an embodiment of the present invention.
FIG. 10 is a cross-sectional view of a conventional
electrode assembly.

FIG. 11 is an enlarged cross-sectional view showing
the existence of an anode-to-cathode capacity re-
versal portion of the conventional electrode assem-
bly.

FIG. 12 shows the experimental results confirming
the existence of the anode-to-cathode capacity re-
versal portion according to an anode-to-cathode ca-
pacity ratio of the conventional electrode assembly.
FIG. 13 is a comparison of a plan view of the con-
ventional electrode assembly in which the anode-to-
cathode capacity reversal portion is present and a
plan view of an electrode assembly in which a shoul-
der portion from which the anode-to-cathode capac-
ity reversal portion is removed is formed in a unidi-
rectional electrode assembly according to an em-
bodiment of the present invention.

[Best Mode]

[0056] Hereinafter, the present invention will be de-
scribed in detail with reference to the accompanying
drawings according to an embodiment of the present in-
vention, but this is intended for easier understanding of
the presentinvention and the scope of the presentinven-
tion is not limited by the description.

[0057] ACOH (Anode Cathode Overhang) refers to a
gap between a cathode and an anode required for battery
stability of the anode and the cathode when constructing
a secondary battery.

[0058] An electrode tab neck refers to a coated region
of an electrode tab formed on an electrode sheet through
notching. The electrode tab neck may include an active
material-coated inclined portion and a flat portion.
[0059] An electrode sheet is a unit electrode notched
and cut in an electrode roll.
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[0060] An electrode assembly refers to a unit cell in
which an anode, a separator, and a cathode are stacked.
[0061] In the present invention, a bidirectional elec-
trode assembly means a medium or large-sized battery
such as an electric vehicle, and a unidirectional electrode
assembly means an electrode assembly applied to a
small battery such as a mobile.

[0062] The electrode assembly of the present inven-
tion may have a stacked type, a zigzag type (see KR
10-1634772 B1), or a stacked/folded type structure.
[0063] An electrode roll is a unit body generally ob-
tained by rolling an electrode sheet having a single active
material-coated portion and a non-coated portion by slit-
ting a sheet having a plurality of active material-coated
portions and a plurality of non-coated portions.

[0064] A shoulder portion of the present invention is
configured to be formed on a portion of the anode in which
a portion at which a cathode tab of the cathode is formed
overlaps when forming the electrode assembly.

[0065] The shoulder portion is formed including an ac-
tive material-coated portion of an anode roll when forming
an anode sheet.

[0066] When the shoulder portion overlaps the cath-
ode tab through stacking, it has an ACOH in a full width
and a full-length directions.

[0067] Numerical values or reference values present-
ed in the present invention are design values, and it is
naturally expected that a process error exists when an
actual process is applied.

[0068] FIG. 1 is a schematic view showing a conven-
tional stacked unidirectional electrode assembly and a
folding phenomenon of an electrode tab thereof.

[0069] FIG.2isaschematicview showing bidirectional
electrode plates according to an embodiment of the
present invention as compared to conventional bidirec-
tional electrode plates.

[0070] FIG. 3 is a schematic view showing unidirec-
tional electrode plates according to an embodiment of
the present invention as compared to conventional uni-
directional electrode plates.

[0071] Referringto FIGS. 1 to 3, the electrode assem-
bly according to the present invention is configured to
have a structure in which a separator 5 is interposed be-
tween a cathode plate 1 and an anode plate 2, the elec-
trode assembly comprising the cathode plate 1, the an-
ode plate 2, and the separator 5.

[0072] The configuration of the conventional electrode
plates 1 and 2 is disclosed on the left side of FIGS. 2 and
3, and the configuration of the electrode plates according
to an embodiment of the present invention is disclosed
on the right side of FIGS. 2 and 3. The electrode plates
of the present invention have a square shape in a plan
view, and FIG. 4 shows a partially enlarged view of the
electrode plates of the present invention.

[0073] In the cathode plate 1, a cathode tab 3 is pro-
truded from one outer peripheral end in a full-length di-
rection (Y-axis direction), and a cathode mixture layer 11
including a cathode active material is applied on a lower
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portion 31 of the cathode tab protruding from the cathode
plate 1 and on a cathode current collector.

[0074] Inthe anode plate 2, an anodetab4 is protruded
from one outer peripheral end in the full-length direction
(Y-axis direction), and an anode mixture layer 21 includ-
ing an anode active material is applied on a lower portion
41 of the anode tab protruding from the anode plate 2
and on an anode current collector.

[0075] The anode plate 2 has a relatively larger area
than the cathode plate 1, and the cathode tab 3 and the
anode tab 4 are formed in the same direction (Y-axis
direction) so as to have protruding ends of the same
length.

[0076] A length L1 of the anode plate has a size of the
sum of a length L2 of the cathode plate, a length L11 of
an upper end of the anode plate, and a length L12 of a
lower end of the anode plate, in which the length L11 of
the upper end of the anode plate and the length L12 of
the lower end of the anode plate are extended longer
than the outer peripheral ends of the cathode plate.
[0077] The anode plate and the cathode plate are con-
figured to have a structure in which the anode plate and
the cathode plate are stacked in a state in which the an-
ode plate and the cathode plate are aligned based on a
center line C-C’ so as to have the centers of the anode
plate and the cathode plate aligned with each other.
[0078] The length L11 of the upper end of the anode
plate may be extended 0.1 mm or more longer than an
upper end of the cathode plate. If it is smaller than the
above numerical value, a short circuit may occur due to
a process error when forming an electrode assembly
through a lamination and stacking process.

[0079] The outer peripheral ends of each side of the
square shape of the anode plate are extended 0.1 mm
longer than the outer peripheral ends of each side of the
cathode plate, and a manufacturing process error range
is included in this range.

[0080] This means that the values of L11, L12, W11
and W12 are 0.1 mm or more. General international
standards require a value of 0.1 mm or more. Ifit is small-
er than the above numerical value, a short circuit may
occur due to a process error when forming an electrode
assembly through a lamination and stacking process.
[0081] A length UNIDI-L11, which is extended longer
than an upper end of the conventional unidirectional cath-
ode plate from an upper end of the conventional unidi-
rectional anode plate (the direction in which an electrode
tab is formed), is greater than a length UNIDI-L12, which
is extended longer than a lower end of the conventional
unidirectional cathode plate from a lower end of the con-
ventional unidirectional anode plate (the direction in
which an electrode tab is not formed). That is, UNIDI-L11
> UNIDI-L12.

[0082] When comparingthe length of the unidirectional
cathode plate according to the present invention with the
length of the conventional unidirectional cathode plate,
the length of the unidirectional cathode plate according
to the present invention is longer than the length of the
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conventional unidirectional cathode plate, resulting in a
difference in length, and the effect of increasing capacity
due to this difference may be exhibited.

[0083] A length BIDI-L12, which is extended longer
than an upper end of the conventional bidirectional cath-
ode plate from a lower end of the conventional bidirec-
tional anode plate (the direction in which the anode tab
is not formed), is equal to or less than a length BIDI-L11,
which is extended longer than a lower end of the con-
ventional bidirectional cathode plate from a lower end of
the conventional bidirectional anode plate. It is obvious
that the difference in length values is due to a process
error occurred during slitting, notching, and cutting
through actual process application to the design values.
[0084] When comparing a length L22 of the bidirec-
tional cathode plate according to the present invention
with a length L2 of the conventional bidirectional cathode
plate, the length L22 of the bidirectional cathode plate
according to the present invention is longer than the
length L2 of the conventional bidirectional cathode plate,
resulting in a difference in length L22-2, and the effect of
increasing capacity due to this difference may be exhib-
ited.

[0085] The length L12 in which the lower end of the
bidirectional anode plate according to the present inven-
tion is extended longer than the upper end of the bidirec-
tional cathode plate according to the present invention
is shorter than the extended length BIDI-L12 of the cor-
responding conventional bidirectional anode plate. The
length L11, which is extended longer than the upper end
of the bidirectional cathode plate according to the present
invention, is equal to the extended length BIDI-L12 of the
corresponding conventional bidirectional anode plate.
[0086] FIG. 4 is a schematic view showing a bidirec-
tional electrode plate comprising an anode including a
shoulder portion according to an embodiment of the
present invention.

[0087] A shoulder portion 6 has a planar rectangular
shape, and a protruding length L6 of the shoulder portion
6 is longer than a lower portion 31 of a cathode tab to
which a cathode mixture layer 11 is applied.

[0088] The shoulder portion 6 is formed on an anode
plate facing the cathode tab, and an anode mixture layer
is applied to a portion of the anode plate corresponding
to the lower portion 31 of the cathode tab to which the
cathode mixture layer is applied.

[0089] The shoulder portion 6 has a relatively larger
area than the lower portion 13 of the cathode tab to which
the cathode mixture layer is applied.

[0090] Outer peripheral ends of the shoulder portion 6
may have a full length L61 of the shoulder portion and a
full width W6 of the shoulder portion, the full length L61
of the shoulder portion and the full width W6 of the shoul-
der portion being extended 0.1 mm or more from outer
peripheral ends of the cathode tab, to which the cathode
mixture layer is applied, in a full width direction and a full-
length direction. If the above numerical range is not sat-
isfied, problems such as short circuit may occur when
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forming an electrode assembly through a lamination and
stacking process.

[0091] A full length L6 of the shoulder portion, which
is a protruding length of the shoulder portion 6, is extend-
ed relatively longer than an area of the lower portion of
the cathode tab, and the full width W6 of the shoulder
portion 6 is formed relatively greater than a width W31
of the lower portion of the cathode tab.

[0092] The area on which the anode mixture layer of
the anode plate is applied including a lower portion 41 of
an anode tab and the shoulder portion 6 is larger than
the area on which the cathode mixture layer of the cath-
ode plate is applied.

[0093] In a general notching process or lamination
process, cutting or lamination is performed based on an
electrode tab. However, since the electrode tab is made
only of metal foil, the electrode tab is thinner than a mix-
ture layeronwhich an electrode active material is applied,
resulting in high process efficiency and defect rate.
[0094] Therefore, there are provided an electrode and
amethod of manufacturing an electrode assembly based
on a shoulder portion, the shoulder portion being solid
as itis thicker than a conventional electrode tab and hav-
ing no light reflection due to the application of active ma-
terial, in order to change the cutting standard of the elec-
trode in the lamination process, improve the alignment
accuracy during stacking, and increase the effectiveness
of ACOH (Anode Cathode Overhang) gap inspection.
[0095] FIG. 5is a schematic view illustrating a step of
notching an anode based on a shoulder portion by apress
on which a mold is formed according to an embodiment
of the present invention.

[0096] In general, a roll press process is performed
such that heated rollers are placed on upper and lower
surfaces of an electrode-processed body on which an
electrode slurry including an electrode active material is
applied, and the heated rollers press the electrode slurry
in a direction of the electrode-processed body. In the roll
press process, a solventremaining in the electrode slurry
is evaporated, and the electrode slurry is compressed
and cured on the electrode to form an electrode mixture
layerhaving improved energy density. Thereafter, a proc-
ess for processing an outer shape of a set electrode is
performed.

[0097] In a process of slitting the electrode-processed
body of the roll press process, an electrode current col-
lector coated with the electrode mixture, made of a metal
sheet which is elongated in one direction, is slit using a
cutter, and the electrode current collector is divided into
electrode strips. In particular, a Y-direction is a full-length
direction of a metal foil, and a X-direction is a longitudinal
direction of a metal foil, which is a full width.

[0098] As a method of manufacturing an anode to se-
cure an ACOH (Anode Cathode Overhang) gap, there
may be provided the method comprising a first step of
manufacturing an anode roll, the anode roll having an
active material-coated portion and a non-coated portion
formed in a full-length direction (Y-axis direction); a sec-
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ond step of performing notching an anode tab comprising
the active material-coated portion and the non-coated
portion at a predetermined interval (A) in a full width di-
rection (X-axis direction) of the anode sheet, and a shoul-
der portion including only the active material-coated por-
tion; and a third step of cutting at a predetermined interval
(B) in a full width direction (X-axis direction) based on
the shoulder portion.

[0099] There maybeananode platein which the anode
tab is protruded from one outer peripheral end, and an
anode mixture layer including an anode active material
is applied on a lower portion of the anode tab and on a
current collector.

[0100] The anode tab is protruded from one outer pe-
ripheral end in the full-length direction (Y-axis direction)
in the anode plate, and the anode mixture layer including
the anode active material is applied on the lower portion
of the anode tab protruding from the anode plate and on
an anode current collector.

[0101] The predetermined interval A may be a full width
of a single anode.

[0102] The full width of the anode may be 1 to 500 mm,
preferably 10 to 200 mm. At this time, it is obvious that
the predetermined interval A may vary depending on the
design capacity of a battery.

[0103] The predetermined interval B maybe adistance
from one end of the shoulder portion to a boundary line
being cut to form the single anode in the full width direc-
tion.

[0104] The predetermined interval B may be 1 to 300
mm, preferably 5 to 100 mm. At this time, it is obvious
that the predetermined interval B may vary depending
on the design capacity of a battery.

[0105] FIG. 6 is a cross-sectional view illustrating a
step of notching an anode based on a shoulder portion
by a press according to an embodiment of the present
invention.

[0106] Referringto FIGS. 5 and 6, electrode workpiec-
es manufactured through a slitting process are subjected
to a notching process in which the shape of an electrode
tab is processed using a mold or a laser. Specifically, the
electrode workpieces are cut using molds to process the
shape of the electrode tab and the shape of a coated
portion coated with an electrode mixture.

[0107] In addition, the shape of a shoulder portion in-
cluding an anode mixture layer of the present invention
may be processed.

[0108] The notching process of such a continuous
feeding manner is a method in which a press simultane-
ously transports and presses an electrode sheet, and is
characterized in that the pressed electrode sheet is con-
tinuously fed without stop. Describing this continuous
feeding manner, itincludes a press 100 to press an anode
sheet 200 in the form of a predetermined shape and a
feeder 300 to feed the anode sheet to the press, and the
press also serves as a feeder. That is, the press presses
the anode sheet and, at the same time, transports half
of a transport length, and the stand-by feeder continu-
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ously transports the anode sheet in a state that the feeder
transports the remaining transport length. The anode
sheet is continuously transported at a predetermined
rate.

[0109] FIG.7is aschematic view for showing improve-
ment in accuracy by stacking a unidirectional electrode
based on a shoulder portion according to an embodiment
of the present invention as compared to a problem in
stacking a conventional unidirectional electrode.

[0110] In order to increase the accuracy of stacking
the electrodes to form the conventional unidirectional
electrode assembly on the left side of FIG. 7, X, Y, and
® were adjusted by scanning edges of the electrodes.
However, as the stacking progresses as shown in FIG.
7, X was distorted into X’ and X", Y was distorted into Y’
and Y", and changes in values also occurred. X, Y, and
©® were adjusted by scanning a portion at which the shoul-
der portion and the cathode tab of the present invention
are stacked. As a result, the stacking accuracy was im-
proved.

[0111] FIG. 8is aschematic view for showing improve-
mentin measurement accuracy of a gap between a cath-
ode and an anode according to an embodiment of the
present invention as compared to a problem in stacking
a conventional unidirectional electrode.

[0112] When stacking to form the conventional unidi-
rectional electrode assembly on the left side of FIG. 8,
the accuracy of the stacking process was measured by
measuring a gap between the cathode and the anode.
At this time, the gap between the cathode and the anode
had to be measured by measuring at least two edges of
the stacked electrodes.

[0113] Inthe case of the presentinvention, it was pos-
sible to improve the accuracy of the stacking process by
measuring a gap between the cathode and the anode by
scanning only a portion in which a shoulder portion and
a cathode tab were formed.

[0114] A centerline of the shoulder portion in a full-
length direction may be aligned with a centerline of a
cathode tab of the cathode.

[0115] Itis obvious that the alignment of the centerline
of the shoulder portion in the full-length direction with the
centerline of the cathode tab of the cathode is a design
criterion, and may correspond to a center value of the
process variation in the actual mass production process.
Therefore, the formation of an anode sheet formed with
a shoulder portion partially out of the alignment of the
centerlines can be sufficiently expected.

[0116] There may be a cathode plate in which the cath-
ode tab is protruded from one outer peripheral end, and
a cathode mixture layer including a cathode active ma-
terial is applied on a lower portion of the cathode tab and
on a current collector.

[0117] In a cathode plate, the cathode tab protrudes
from one outer peripheral end in a full-length direction
(Y-axis direction), and a cathode mixture layer including
a cathode active material is applied on a lower portion of
the cathode tab protruded from the cathode plate and on
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a cathode current collector.

[0118] A heightin the full-length direction of the shoul-
der portion based on an outer peripheral end of the anode
plate may be equal to or lower than a height of the active
material-coated portion of the anode tab.

[0119] The height in the full-length direction of the
shoulder portion based on the outer peripheral end of the
anode plate may be higher than a height of the active
material-coated portion of the cathode tab.

[0120] A full width of the shoulder portion may include
a full width of the cathode tab and ACOH gaps at both
sides of the cathode tab.

[0121] If the above numerical values are not secured,
mass-productivity of product and processability improve-
ment cannot be expected. In addition, the defective rate
may increase when welding electrode tabs.

[0122] A full length L6 of the shoulder portion may be
0.1 to 3 mm from one outer end of the anode to serve as
areference when stacking the electrode assembly. When
the lower limit is exceeded, safety problems may occur
due to the possibility of the shoulder portion being formed
above the anode tab. The full length of the shoulder por-
tion should be greater than or equal to the lower limit in
order to secure the ACOH gap and serve as a reference
when stacking electrodes. If the upper limit is exceeded,
a coated portion may exceed the separator and unnec-
essary electrode loss may occur.

[0123] An R-value of the shoulder portion may be 0.1R
to 3R for the connection between electrodes. When the
R-value of the shoulder portionis beyond thisrange, elec-
trode quality may deteriorate.

[0124] There may be provided an anode being formed
with an anode tab including the active-material coated
portion and the non-coated portion, and a shoulder por-
tion including only the active-material coated portion be-
ing formed at a predetermined interval A in a full width
direction (X-axis direction), wherein a centerline in the
full width direction of the shoulder portion is aligned with
a centerline of a cathode tab, and a full width of the shoul-
der portion includes a full width of the cathode tab and
ACOH gaps at both sides of the cathode tab.

[0125] The anode tab and the shoulder portion may be
formed together at one end of the anode in a full-length
direction (Y-axis direction) or formed at opposite ends of
the anode in the full-length direction (Y-axis direction).
[0126] There may be a method of manufacturing an
electrode assembly, the method comprising: vision sens-
ing a shoulder portion of an anode; and stacking such
that a cathode tab of a cathode sheet is located based
on a full width or a full length of the shoulder portion,
wherein an ACOH gap between the stacked cathode tab
and the shoulder portion is measured to prevent mis-
alignment of stacking of an electrode assembly, the an-
ode is formed with an anode tab including an active ma-
terial-coated portion and a non-coated portion, and the
shoulder portion including only the active material-coated
portion at a predetermined interval (A) in a full width di-
rection (X-axis direction), a centerline of the shoulder por-
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tion in a full-length direction is aligned with a centerline
of the cathode tab, and a full width of the shoulder portion
includes a full width of the cathode tab and ACOH gaps
at both sides of the cathode tab.

[0127] There may be a method of manufacturing an
electrode assembly, the method comprising: stacking
such that the cathode tab of the cathode is located based
on the full width or the full length of the shoulder portion;
and vision sensing the shoulder portion of the anode
stacked under the cathode tab of the cathode, wherein
an interval between one end of the stacked cathode and
one end of the stacked anode in a full-length direction
(Y-axis direction) and the ACOH gap between the
stacked cathode tab and the shoulder portion are meas-
ured to define a gap between the cathode and the anode.
[0128] In the method of manufacturing an electrode
assembly, the electrode assembly may have a stacked
type, a zigzag type, a jelly-roll type, or a stacked/folded
type structure.

[0129] In the method of manufacturing an electrode
assembly, the electrode assembly may be comprised of
a single electrode plate and unit cells comprising a bi-
cell having the same polarity of electrode plates on both
outer surfaces, or full cells having different polarities of
electrode plates on both outer surfaces.

[0130] In the method of manufacturing an electrode
assembly, the cathode tab and the anode tab may be
formed in the same direction or in opposite directions
based on a full-length direction (Y-axis direction).
[0131] There may be provided a battery cell including
the electrode assembly manufactured by the method for
manufacturing the electrode assembly in which the elec-
trode assembly is embedded together with an electrolyte
in a battery case.

[0132] There may be provided a battery pack including
one or more of the battery cells.

[0133] There may be provided a device including the
battery pack.

[0134] In addition, a section capacity of an anode in-
clined portion of the active material-coated portion of the
shoulder portion may be higher than a section capacity
of a cathode inclined portion of the active material-coated
portion of the cathode tab.

[0135] In addition, an anode height ratio Hyty / Hyg of
a height Hypy from the anode tab neck 214 as a starting
point to the active material-coated portion of the anode
tab and a height Hyg from a starting point at which the
shoulder portion is formed to the active material-coated
portion is 5.0 to 1.

[0136] Thatis, the anode sheet including the shoulder
portion may be notched by moving upward or downward
in the full-length direction at the input position of the an-
ode sheet forming a notching in the conventional anode
sheet. The notching condition may be performed at 0.1
to 1.5 mm above the existing condition.

[0137] Through these improvements, it is possible to
improve the stability evaluation, process capability and
ACOH gap of the electrode assembly.
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[0138] The shoulder portion may be in contact with the
cathode tab neck, and the shoulder portion may be over-
lapped with a coated portion, which is an active material-
coated portion of the cathode, when the anode having
the shoulder portion formed and the cathode are stacked.
[0139] The shoulder portion formed on the anode
should be formed on the coated portion.

[0140] In addition, the shoulder portion formed on the
anode should be larger than the cathode tab neck.
[0141] Accordingly, the height of the shoulder portion
cannot be greater than the lower limit of the anode tab
neck. The reason for this is to prevent a short circuit due
to contact between foils, which are metal sheets consti-
tuting the electrode, as the contact between non-coated
portions to which the active material of the cathode and
the active material of the anode are not applied causes
a short circuit, resulting in a high risk of fire.

[0142] FIG. 13 is a plan view of FIG. 11 before and
after an application of the present invention. An upper
side of FIG. 13, which is before an application of the
present invention, is a plan view of the anode and the
cathode of FIG. 11, and it can be seen that a height Hyp1
from the anode tab neck 214 to the active material-coated
portion and an anode-to-cathode capacity reversal por-
tion 500 exist.

[0143] In alower side of FIG. 13, which is after an ap-
plication of the present invention, it can be seen that a
height Hyg from a starting point at which a shoulder por-
tion 6is formed on the anode to the active material-coated
portion is formed in the anode flat portion to the anode
inclined portion.

[0144] The height Hytyn¢ from the anode tab neck 214
before an application of the presentinvention to the active
material-coated portion is smaller than the height Hytno
from the anode tab neck 214 after an application of the
present invention to the active material-coated portion.
Accordingly, it is possible to eliminate the formation of
the anode-to-cathode capacity reversal portion.

[0145] The anode after an application of the present
invention may move in the full-length direction (Y-axis
direction) than the anode before an application of the
present invention to form a shoulder portion.

[0146] When the anode is beyond this range, the an-
ode-to-cathode capacity reversal portion may occur, re-
sulting in battery safety problems.

[0147] Those skilled in the art to which the present in-
vention pertains will appreciate that various applications
and modifications are possible based on the above de-
scription, without departing from the scope of the present
invention.

(Description of Reference Numerals)
[0148]
1: Cathode plate

10: Cathode
11: Cathode mixture layer



19 EP 4 106 035 A1 20

111: Cathode flat portion

112: Cathode inclined portion
113: Cathode non-coated portion
114: Cathode tab neck

2: Anode plate

20: Anode

21: Anode mixture layer

211: Anode flat portion

212: Anode inclined portion

213: Anode non-coated portion
214: Anode tab neck

3: Cathode tab

31: Lower portion of cathode tab
4: Anode tab

41: Lower portion of anode tab
5: Separator

6: Shoulder portion

100: Press

110: Lower press

200: Anode sheet

210: Mold

220: Mold part of anode tab

230: Mold part of shoulder portion
300: Sheet feeder

400: Cathode sheet

500: Anode-to-cathode capacity reversal portion

[Industrial Applicability]

[0149] As described above, the anode having im-
proved stacking property of an electrode, the electrode
assembly comprising the anode, and the method of man-
ufacturing the same according to the present invention
have the effect of reducing the occurrence of errors by
changing the cutting of an electrode based on a shoulder
portion of the anode in the lamination process.

[0150] In addition, when stacking to form an electrode
assembly, there is an effect of reducing an error due to
misalignment when stacking based on the corners of the
electrode.

[0151] In addition, when stacking to form an electrode
assembly, there is an effect of improving the fairness and
accuracy of the ACOH gap measurement by measuring
the shoulder portion.

[0152] In addition, it provides an effect of increasing
the capacity of the electrode assembly by efficiently ap-
plying the electrode mixture layer including the electrode
active material over a larger area without increasing the
volume of an electrode plate.

[0153] In addition, when forming an electrode assem-
bly, there is an effect of preventing the occurrence of an
anode-to-cathode capacity reversal portion, which is
caused by a thinner electrode mixture layer including an
electrode active material toward the ends of the cathode
and the anode.

[0154] Therefore, it provides an effect of improving the
stability, capacity and lifespan of the secondary battery.
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Claims

1. A method of manufacturing an anode to secure an
ACOH (Anode Cathode Overhang) gap, the method
comprising:

a first step of manufacturing an anode roll, the
anode roll having an active material-coated por-
tion and a non-coated portion formed in a full-
length direction (Y-axis direction);

a second step of performing notching an anode
roll to form an anode tab comprising the active
material-coated portion and the non-coated por-
tion and a shoulder portion comprising the active
material-coated portion at a predetermined in-
terval (A) in a full width direction (X-axis direc-
tion) of the anode roll; and

a third step of cutting the anode roll at a prede-
termined interval (B) in the full width direction
(X-axis direction) based on the shoulder portion.

2. The method according to claim 1, wherein a center-
line of the shoulder portion in the full-length direction
is formed at a level aligned with a cathode tab cen-
terline of a cathode.

3. The method according to claim 1, wherein a height
of the shoulder portion in the full-length direction
based on an outer peripheral end of the anode is
equal to or lower than a height of the active material-
coated portion of the anode tab.

4. The method according to claim 2, wherein a full width
(W6) of the shoulder portion comprises a full width
of the cathode tab and ACOH gaps at both sides of
the cathode tab.

5. The method according to claim 2, wherein a full
length (L6) of the shoulder portion is 0.1 to 3 mm or
more from one outer end of the anode.

6. The method according to claim 2, wherein an R-val-
ue of the shoulder portion is 0.1 to 3R.

7. An anode comprising:

an anode tab comprising an active material-
coated portion and a non-coated portion; and
a shoulder portion comprising the active mate-
rial-coated portion at a predetermined interval
(A),

wherein the shoulder portion is formed at a po-
sition facing a cathode tab when stacked with a
cathode.

8. The anode according to claim 7, wherein the anode
has no anode-to-cathode capacity reversal portion
in which a section capacity of an anode inclined por-
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tion of the active material-coated portion of the shoul-
der portionis higher than a section capacity of a cath-
ode inclined portion of an active material-coated por-
tion of the cathode tab.

The anode according to claim 7, wherein an anode
height ratio (Hytno / Hyg) of a height (Hyp) from
an anode end (215) to an anode tab neck (214) and
a height (Hyg) from a starting point at which the
shoulder portion is formed at the anode end to the
active material-coated portion is 5.0 to 1.

An electrode assembly, comprising:

a cathode in which a cathode tab protrudes from
one outer end and a cathode mixture layer com-
prising a cathode active material is applied on a
lower portion of the cathode tab and on a current
collector;

an anode in which an anode tab protrudes from
one outer end and an anode mixture layer com-
prising an anode active material is applied on a
lower portion of the anode tab and on a current
collector; and

a separator interposed between the cathode
and the anode,

wherein the anode is formed with the anode tab
comprising an active material-coated portion
and a non-coated portion, and a shoulder portion
comprising the active material-coated portion at
a predetermined interval (A), and

wherein the shoulder portion is an anode formed
at a position facing the cathode tab when
stacked with the cathode.

The electrode assembly according to claim 10,
wherein the anode tab and the shoulder portion of
the anode are formed together at one end of the an-
ode in a full-length direction (Y-axis direction) or
formed at opposite ends of the anode in the full-
length direction (Y-axis direction).

A method of manufacturing an electrode assembily,
the method comprising:

vision sensing a shoulder portion of an anode;
and

stacking such that a cathode tab of a cathode
sheet is located based on a full width or a full
length of the shoulder portion, wherein

an ACOH gap between the stacked cathode tab
and the shoulder portion is measured to prevent
misalignment of stacking of the electrode as-
sembly,

the anode is formed with an anode tab compris-
ing an active material-coated portion and a non-
coated portion and with the shoulder portion in-
cluding only the active material-coated portion
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13.

14.

15.

16.

17.

18.

19.

20.

22

at a predetermined interval (A) along a full width
direction (X-axis direction), and

a full width of the shoulder portion comprises a
full width of the cathode tab and ACOH gaps at
both sides of the cathode tab.

The method according to claim 12, the method fur-
ther comprising:

stacking such that the cathode tab of the cath-
ode is located based on the full width or the full
length of the shoulder portion; and

vision sensing the shoulder portion of the anode
stacked under the cathode tab of the cathode,
wherein

aninterval between one end of the stacked cath-
ode and one end of the stacked anode in a full-
length direction (Y-axis direction) and the ACOH
gap between the stacked cathode tab and the
shoulder portion are measured to define a gap
between the cathode and the anode.

The method according to claim 12, wherein the elec-
trode assembly has a stacked type, a zigzag type, a
jelly-roll type, or a stacked/folded type structure.

The method according to claim 12, wherein the elec-
trode assembly comprises a single electrode plate
and unit cells comprising a bi-cell having the same
polarity of electrode plates on both outer surfaces or
full cells having different polarities of electrode plates
on both outer surfaces.

The method according to claim 12, wherein the cath-
ode tab and the anode tab are formed in the same
direction or in opposite directions based on the full-
length direction (Y-axis direction).

A battery cell comprising an electrode assembly
manufactured by the method according to any one
of claims 12 to 16, the electrode assembly accom-
modated in a battery case together with an electro-
lyte.

A battery pack comprising one or more of the battery
cells according to claim 17.

A device comprising the battery pack according to
claim 18.

A method of measuring a thickness of an electrode
mixture layer, the method comprising:

a first step of preparing an electrode sheet com-
prising an electrode mixture layer;

a second step of inserting the electrode sheet
into at least one pair of electrode insertion roll-
ers;
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a third step of moving the electrode sheetin one
direction while the paired electrode insertion roll-
ers rotate; and

afourth step of obtaining a measured value com-
prising a thickness ratio of an anode, a thickness
ratio of a cathode, and an anode-to-cathode ca-
pacity ratio by measuring a thickness of the elec-
trode mixture layer formed on the electrode
sheet while the electrode sheet moves,
wherein an anode sheet of the electrode sheets
is formed with an anode tab comprising an active
material-coated portion and a non-coated por-
tion, and a shoulder portion comprising the ac-
tive material-coated portion at a predetermined
interval (A).
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